Introduction:
Vitamin-D is a pro-hormone that has a critical role in the phosphocalcic metabolism and sufficient vitamin D levels are essential for optimal bone mineral density. Vitamin D can be supplied from the dietary sources but is mainly generated endogenously from skin exposure to sunlight via the epidermis, which is the main source of vitamin D photosynthesis. In addition, the vitamin D receptor (VDR) located within the keratinocytes makes these cells a unique photoendocrine vitamin D system that is stimulated by UVB irradiation. Binding of vitamin D on keratinocyte VDR enhances the production of cathelicidins, which have potent microbicidal activities and are a major component of the innate immune system 1 . Adequuate levels of vitamin D are maintained through cutaneous synthesis on exposure of skin to sunlight ultraviolet B rays (290-315mm) and through limited dietary sources (fatty fishes such as salmon, mackerel and sardine, cod liver oil, egg yolk and milk). A number of factors such as duration and time of sun exposure, latitude, season, atmospheric pollution, clothing style, use of sun blocks, skin pigmentation as well as obesity and presence of several chronic diseases influence the photosynthesis and bioavailability of vitamin D status of body [2] [3] . The distance that sunlight travels to the earth's atmosphere is the least in regions nearest the equator. Thus, UVB rays are the most intense and vitamin D synthesis is possible all year long in zones extending between latitudes 23.5°N and 23.5°S to the equator (the tropics). In latitudes higher than the tropics, the angle of light striking the earth is such that UVB intensely become insufficient for vitamin D synthesis. In temperate zones (23.5°-66.5°) people lack sufficient UVB to synthesize vitamin D for 1 month of the year, whereas those nearer to the poles do not get enough UVB radiation for vitamin D synthesis for most of the year 4 2D is recognized by its receptor in osteoblasts, causing an increase in the expression of the receptor activator of nuclear factor-êB ligand (RANKL). RANK, the receptor for RANKL on preosteoclasts, binds RANKL, which induces preosteoclasts to become mature osteoclasts. Mature osteoclasts remove calcium and phosphorus from the bone, maintaining calcium and phosphorus levels in the blood. Adequate calcium (Ca2+) and phosphorus (HPO42") levels promote the mineralization of the skeleton 5 .
Despite abundant sunshine, there is high prevalence of hypovitaminosis D in Bangladesh leading to different clinical manifestation including musculoskeletal disorders such as non specific muscle pain, poor muscle strength and low BMD as well as non-musculoskeletal disorders such as increased risk of respiratory tract infections, diabetes mellitus and possibly cardiovascular diseases 6 .
Recently it is observed in our day to day practice that many patients coming with non-skeletal generalized aches and pain and diagnosed as fibromyalgia syndrome, but treatment is non-rewarding. On evaluation, it is seen that vitamin D level is low and correction of hypovitaminosis D causes significant improvement of symptoms.
Methods & Materials:
Data and information are taken from on line survey and meta-analysis of multiple journals.
Discussion:
Rickets in children and osteomalacia in adults are the classic manifestations of profound vitamin D deficiency. In recent years, however, nonmusculoskeletal condi-tions-including cancer, metabolic syndrome, infectious and autoimmune disorders-have also been found to be associated with low vitamin D levels 7 .
Children
Vitamin D deficiency should be suspected in children with known risk factors who are unwell with pain, irritability, poor growth or skeletal deformity and in all children with a seizure disorder 8 .
Adults
Pain and proximal muscle weakness dominate the clinical picture of vitamin D deficiency in adults. Rib, hip, pelvis, thigh, and foot pain are typical. More diffuse muscular aches and muscle weakness, including in the limbs and back, are also common and may be labelled as "fibromyalgia" or as a somatisation of depression 9 .
Osteoporosis
Approximately 33% of women aged between 60 to 70 and 66% of those over 80 have osteoporosis. The link between vitamin D deficiency and osteoporosis has been well established especially in the elderly. Vitamin D deficiency is associated with the marked suppression in intestinal Ca absorption and the impairment of Ca balance, which results in low bone mineral content and density. Reduced bone mineral density (BMD) increases the risk of fractures, which significantly contributes to morbidity and mortality of older persons 10, 11 .
Autoimmune Diseases, Osteoarthritis and Diabetes
Living at higher latitudes increases the risk of type 1 diabetes, multiple sclerosis, and Crohn's disease 12, 13 Living below 35 degrees latitude for the first 10 years of life reduces the risk of multiple sclerosis by approximately 50% 14, 15 . Among white men and women, the risk of multiple sclerosis decreased by 41% for every increase of 20 ng per milliliter in 25-hydroxyvitamin D above approximately 24 ng per milliliter (60 nmol per liter) (odds ratio, 0.59; 95% CI, 0.36 to 0.97; P = 0.04). 15 Women who ingested more than 400 IU of vitamin D per day had a 42% reduced risk of developing multiple sclerosis. 16 Similar observations have been made for rheumatoid arthritis and osteoarthritis 17 . Several studies suggest that vitamin D supplementation in children reduces the risk of type 1 diabetes. Increasing vitamin D intake during pregnancy reduces the development of islet autoantibodies in offspring 18 .
Cardiovascular Disease
Living at higher latitudes increases the risk of hypertension and cardiovascular disease 19 . In a study of patients with hypertension who were exposed to UVB radiation three times a week for 3 months, 25-hydroxyvitamin D levels increased by approximately 180%, and blood pressure became normal (both systolic and diastolic blood pressure reduced by 6 mm Hg) 20 . Vitamin D deficiency is associated with congestive heart failure 21 and blood levels of inflammatory factors, including C-reactive protein and interleukin-10 22 .
Schizophrenia and Depression
Vitamin D deficiency has been linked to an increased incidence of schizophrenia and depression 23 . Maintaining vitamin D sufficiency in utero and during early life to satisfy the vitamin D receptor transcriptional activity in the brain, may be important for brain development as well as for maintenance of mental function later in life 24 .
Cancer
The first study indicating that sunlight exposure may lower the risk of cancer was first made almost seven decades ago. Garland and Garland were the first to propose that vitamin D deficiency may contribute to a higher risk of colon cancer mortality since vitamin D is formed in the skin through solar UVB radiation. More recently, the discovery of increased risks of certain types of cancer in those who are vitamin D deficient, suggests that vitamin D deficiency may account for thousands of premature deaths from colon, breast, ovarian and prostate cancer every year.Vitamin D is one of the most potent hormones for regulating cell growth. It was discovered that many cell types contain vitamin D receptors. These receptors can be activated by 1,25(OH) 2 D and induce differentiation into normally functioning cells, and inhibit proliferation, invasiveness, angiogenesis, and metastatic potential. In tumor models such as cancers of the lung, colon, kidney, breast and prostate, vitamin D played a role in activity against metastasis 25 .
Factors responsible for vitamin D deficiency
There are many causes of vitamin D deficiency. Generally, they can be divided into two groups: UVBrelated deficiency and medical/physical conditionrelated deficiency.
I. UVB-related deficiency
The elderly: The elderly, due to the decreased presence of skin 7-dehydrocholesterol which is the precursor for UVB mediated synthesis of vitamin D, are particularly at risk of vitamin D deficiency. Moreover, reduced mobility or institutionalization that discourages sun exposure, reduced renal production of 1,25-dihydroxyvitamin D as well as decreased intake of fortified foods pose great difficulties in vitamin D formation in body 26, 27 .
Dark skin: People with dark skin have great amounts of melanin in their epidermis. Melanin competes with 7-dehydrocholesterol for absorption of UVB photons. Therefore, people of color are less efficient in producing vitamin D than are whites. It is reported that a person with skin type 5/6 (dark skin) requires 10-50 times the exposure to sunlight to produce the same amount of vitamin D as does a white person with skin type 2/3 28 .
Season, latitude, and the time of day: It has been established that the ozone layer can absorb UVB radiation above 290 nm which is responsible for generating previtamin D3. Zenith angle, defined as the angle of the sunlight reaching the Earth's surface, decides the thickness of ozone layer which sunlight needs to penetrate. The thicker the ozone layer is, the fewer amounts of UVB photons can reach the earth, thus few previtaminD3 can be produced. Zenith angle is dependent on factors such as time of day, season of the year, and latitude.
Thus those factors have great effects on vitamin D production 29, 30 .
Sunscreen users: Sunscreens can efficiently absorb UVB radiation. This dramatically prevents the interaction of UVB with 7-dehydrocholesterol, the process of previtamin D3 generation. It has been shown that when used.
properly, a sunscreen with a sun protection factor of 8 reduces the production of previtamin D3 by 95%, and 99% by a sun protection factor of 15 31, 32 . Anticovulsant use: Anticonvulsants, also called antiepileptic drugs, have been used to treat epileptic seizures and bipolar disorder. It is well recognized that long-term use of some antiepileptic drugs, including phenobarbital, phenytoin, and carbamazepine and the antimicrobial agent rifampicin (RIF) can result in osteomalacia 33, 34 . The induction of the catabolism of 1,25-dihydroxyvitamin D by these drugs is thought to contribute to their deleterious side effects.
II. Medical/physical condition-related deficiency

Chronic kidney disease:
In order to become biological active vitamin D, kidney plays an important role in this transforming process. Chronic kidney disease such as patients with stage 4 or 5 chronic kidney disease, as well as those requiring dialysis, leads to an inability to make sufficient 1,25-dihydroxyvitamin D which has a direct effect in inhibiting parathyroid hormones expression 35, 36] . Thus 1,25-dihydroxyvitamin D3 intake is needed to maintain calcium level in blood as well as to control parathyroid hormone levels.
Obesity: It has been known for a long time that obese people are prone to be vitamin D deficient since they have lower 25-hydroxyvitamin D levels [37] [38] [39] [40] .
A number of studies proved that the vitamin D3 precursor 7-dehydrocholesterol levels in the skin of obese people were not significantly different from nonobese people 41 .One explanation was that the subcutaneous fat, which is known to store vitamin D, sequestered more of the cutaneous synthesized vitamin D, which results in less release of vitamin D from the skin into the circulation in the obese subject than non-obese subject 42] .
Liver disease
The liver plays an important role in the maintenance of vitamin D status and hepatobiliary disease is often associated with low levels of 25(OH)D and impaired bone metabolism. In cholestatic liver disease, there is a decrease in the intestinal availability of bile salts. This results in malabsorption of fat-soluble vitamins such as vitamin D 43 .
Prevalence of hypovitaminosis D
Countries within each region are introduced by order of latitude, starting with the countries that extend furthest from the equator.
East Asia and Pacific
Nutritional rickets is highly prevalent in Mongolia and China. In a study assessing the nutritional status of preschool children living in Ulaanbaatar in Mongolia in the 1990s, 50% of 342 randomly selected children had serum 25-hydroxyvitamin D levels <18 nmol/l 44 . In a study of 1,277 randomly selected healthy girls aged 12-14 years living in Beijing, serum 25-hydroxyvitamin D levels of <12.5 nmol/l were reported in 45% and 7% of the girls in winter and summer, respectively. The prevalence of rickets in China is reported to be among the highest in the world 45 . 
Europe and Central Asia
In a study of 8,532 post menopausal women with a mean age of 74.2 years from nine European countries, 30% of 1,544 women from Poland had hypovitaminosis D defined as serum 25-hydroxyvitamin D levels of d 50 nmol/l; this prevalence level was similar to that found overall for the whole nine-country cohort 48 .By use of the same cut-off value of 50 nmol/l, a prevalence of hypovitaminosis D of 83% was reported in winter among 274 women aged 60-90 years living in Warsaw, Poland 49 . In a survey of 54 neonates and their mothers in Ankara, Turkey, 46% of the mothers and 80% of the neonates had 25-hydroxyvitamin D levels <25 nmol/l.
Latin America and the Caribbean
In seven different regions of Argentina, 57% of 386 elderly indivi duals had serum 25-hydroxyvitamin D levels <50 nmol/l at the end of winter. Old age, winter season and low calcium intake were independent predictors for low serum 25-hydroxyvitamin D levels 50 .
South Asia
The South Asia region has UVB radiation levels that are sufficient for vitamin D synthesis for 11 to 12 months of the year, but serum 25-hydroxyvitamin D levels of <25 nmol/l have been reported in more than 50% of the infants, children and women studied. For example, in Kabul, Afghanistan, 73% of 107 preschool children randomly sampled in winter had 25-hydroxyvitamin D levels <20 nmol/l 51 .
Rickets is commonly reported in Bangladesh, but nutritional calcium deficiency plays a major part. Suboptimal serum 25-hydroxyvitamin D levels (<25 nmol/l) were described in 189 women living in Dhaka or in Nandail cities, with high prevalence in lactating women of low socioeconomic status and those wearing the Shari that exposes only the face and hands to sunlight 52 . In another survey of women aged 18-60 years in Dhaka, serum 25-hydroxyvitamin D levels were <40 nmol/l in 78% of 36 university students and in 83% of 30 veiled women. Predictors of low vitamin D included low parity and lack of time spent outdoors 53 .
High prevalence of hypovitaminosis D has been reported among Indian and Pakistani women and children from different studies 54, 55 .
The Middle East and north Africa
In an international study of women with osteo porosis, the highest prevalence of hypovitaminosis D was reported in the Middle East. 56 Eighty per cent of 50 mothers in Tehran and 46% of 67 mothers in Zanjan had serum 25-hydroxyvitamin D <25 nmol/l, and low levels of serum 25-hydroxyvitamin D were found in neonates (mean 4.9 nmol/l and 16.7 nmol/ l in Tehran and Zanjan, respectively) 57, 58 . Serum 25-hydroxyvitamin D levels <20 nmol/l were common in a study of 963 schoolchildren in Tehran, and these levels were five times more prevalent in girls than in boys (50% versus 11%, respectively) 59 . Studies in Lebanese adults also reported levels of <25 nmol/l in 60% of 465 women aged 20-59 years in summer 60 .
In a study of North Africa,415 women aged 24-77 years living in Rabat, Morocco, 91% had 25-hydroxyvitamin D levels <75 nmol/l. Predictors of low serum 25-hydroxyvitamin D levels included female sex, multiparity, menopause, veiling and low calcium and vitamin D intake 61 .
Conclusion:
Vitamin D is important for both skeletal and nonskeletal health. It is now well established that many people have vitamin levels that are less than currently recommended for optimal health. Predominant source of vitamin D is cutaneous production through UVB from sun exposure. Latitudes,cultaral dress habits, sun avoidance and sunsreen protection can limit vitamin D production. Gastrointestinal, hepatic and renal diseases contribute to the deficiency, but some serious diseases are the result of vitamin D deficiency. The need for public health-awareness campaigns about the importance of vitamin D is pressing, specifically in countries where the prevalence of hypovitaminosis D is very high.
